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and a scaffolding protein. It is required for mouse yolk sac vasculogen-
esis, chorioallantoic fusion, and axis elongation. To better define the role
of YAP in early embryonic development, we used MO-mediated YAP
loss-of-function and injected mRNA gain-of-function assays in frog and
zebrafish. In the absence of YAP, mesoderm induction was delayed and
embryos did not progress normally through gastrulation. YAP gain-of-
function assays expanded the neural plate (Sox2) and the paraxial
mesoderm (Pax3), while inhibiting the induction and/or expansion of
the neural crest and the preplacodal ectoderm. While YAP gain-of-
function assays maintained and expanded the neural and muscle
progenitor fields, neural and muscle differentiationwere inhibited. YAP
loss-of-function resulted in a complete loss of Pax3 expression,
suggesting that Pax3 may be a direct target of YAP. Co-expression of
YAPwith a known interacting transcription factor, TEAD1, enhanced the
expansion of Pax3 paraxial mesoderm expression. Chromatin immuno-
precipitations for endogenous YAP, showed that it localizes to a
conserved, previously undescribed, TEAD binding site within the 5′
regulatory region of Pax3. Thus, YAP is an important regulator of cellular
differentiation, and Pax3 is a direct transcriptional target of TEAD and
YAP within the paraxial mesoderm.
doi:10.1016/j.ydbio.2009.05.490
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Transcription factors are critical regulators during development.
Execution of tissue-specific developmental programs depends on
modulation of target genes by these factors, making it important to
clearly understand transcription factor regulation. One factor that
plays a role in mesoderm specification and differentiation is the basic
helix–loop–helix (bHLH) transcription factor, Twist. In Caenorhabditis
elegans, CeTwist plays two critical developmental roles. In a subset of
undifferentiated mesodermal cells, CeTwist is important for patter-
ning, including regulating the orientation and number of cell
divisions. CeTwist is also required for the differentiation of a subset
of muscle cells including the enteric and the egg-laying muscles. In
order to address these very different roles for a single transcription
factor, we investigated whether CeTwist has different dimer partners
and unique cell-type-specific gene regulation in the mesoderm. To
investigate CeTwist's cooperation with the bHLH partner CeE/DA, we
used RNAi and loss-of-function mutations to show that CeE/DA
functions in a smaller subset of cells than CeTwist. To define a role for
CeTwist homodimers, we engineered tethered CeTwist dimers, which
partially rescued a null CeTwist mutant. Finally, to understand how
the regulation of the CeTwist gene contributes to its function, we
identified intron enhancer elements that mediate autoregulation in
differentiated tissues. Altogether, the studies indicate that CeTwist
provides an interesting paradigm for transcriptional control, and the
results lead to a model explaining the dose-dependent effects of this
important transcription factor.
doi:10.1016/j.ydbio.2009.05.491
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Activin/nodal (the TGF-β superfamilymember) signaling pathway
has a conserved and critical role in vertebratemesodermdevelopment.
Fast1, a forkhead domain containing transcription factor also known as
FoxH1, has been implicated to be a key “common” mediator of this
signaling pathway. However, the phenotypes of FoxH1 deficient mice
and zebrafish FoxH1 mutations are significantly milder than those of
Nodal deficient embryos. The results taken together with the
identification in Xenopus of other transcription factors such as
FoxH1.2/Fast3, GTF2I, and GTF2Ird1 in mediating activin/nodal
signaling suggest an altered model of activin/nodal signaling. Instead
of FoxH1 playing an essential role in mediating all activin/nodal
mediated mesoderm formation, there are other transcription factors
that also participate in this process. In order to better understand the
activin/nodal signaling gene regulatory network, we have generated
polyclonal antibodies against FoxH1 to facilitate the identification of in
vivo target genes. Additionally, we have annotated and identified 140
transcription factors that appear to be involved in early germ layer
specification. Using the Nanostring nCounterTM analysis system, we
have begun to dissect the gene regulatory network regulated by
activin/nodal signaling in Xenopus germ layer specification.
doi:10.1016/j.ydbio.2009.05.492
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Hox genes code for transcription factors that specify positional
identity along the anterior–posterior (A–P) axis during early embryo-
genesis. In mammals, there are 39 Hox genes organized into four
complexes (HoxA, HoxB, HoxC, HoxD) each located on a different chro-
mosome. Their linear arrangement within each complex mirrors their
sequential activation. This phenomenon is known as colinearity and it
establishes different combinations of Hox proteins along the A–P axis. In
order to develop a working model of colinearity, we have attempted to
determine the regulatory beginning of the HoxB complex using a
transposon-lacZ reporter system in BAC transgenesis.We found that the
region preceding the HoxB complex has enhancer activity. When this
areawas further subdivided into a series of 10 kb constructs, four regions
were shown to have cis-acting activity. However, further reduction of
these 10 kb constructs to define smaller regulatory fragments abolished
expression in most cases. 3C (chromosome conformational capture)
analysis shows that these regions are brought near the Hoxb1 promoter
suggesting that they play a role in modulating Hox gene expression in
the trunk. Together these data suggest that synergistic interactions over
a large region preceding theHoxB complex has input into the regulatory
behavior of the complex, in addition to the known regulatory elements
that reside within the complex itself. We are currently testing these
synergistic interactions and extending our 3C analysis to other HoxB
members as well as the next non-Hox neighbor, Scap1, which precedes
the Hoxb1 gene and has an expression pattern different than that of the
Hox genes themselves.
doi:10.1016/j.ydbio.2009.05.493
Program/Abstract # 466
Hox genes in axial patterning
Ilea T. Swineharta, Deneen M. Wellikb
aCellular and Molecular Biology Program, University of Michigan,
Ann Arbor, MI, USA
bDepartment of Internal Medicine, University of Michigan,
Ann Arbor, MI, USA
Abstracts / Developmental Biology 331 (2009) 517–529 519
